





Washington Street, Belgrade Avenue, and Centre Street 





MARCH 2014 








‘ate Merch 208 
Projet a= 1205008 


a ae ies 





‘his mernarandum provdes an overvew ofthe rests frm Phase Bf the Boston Surface Transportation 
‘Optimization Pot Study. Within this memorandum, the process wed to select a covidr to study and ode, 
‘he methodology wed to model the coridor, andthe recut of the modeling are scribed 


Corridor Selection Criteria 


‘The project developed alto teria to evaluate and select a suitable cord to study and wth which to 
‘model and determine the beneftsof implementing bus pity measures. Exit presents the coro 
Selection criteria wth which the crite were evaluated andthe reasoning for chodsing the eters. 





era Reasoning 
Corridor does nat incide Key bs route and bas ot sus prity measures have been stud 
ben studied a length con Key Bus Routes. 


Several es popula routes would 
potently provide less sk fused in 
plat 


Potential wo erase ridership (long- 


term) 
Within the jurisdiction of ATs central trafic contrat ‘Provides opportunity fo affect bus 
system sienty 

Corridor with overlapping bus routes + Ablity ta develop conto group on a 


stor if bus pity measure affects 
Speci route ther than al outs. 
‘+ Abliyt affect muleple routes an 
Increase the numberof eustomers who 
Benefit frm the changes 
Corrido earying healthy numberof daly ers + Mnimizepeson-beneit 
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‘key featur ofthe selection citva is choosing condor with overlapping bus routes. By choosing a cordor 
‘serving multiple routes, the benefits generated by physical bus pron infrastructure changes increases 
slgieany, 


Corridor Selection 


ased on the coda selection eters tveecovtiders emerged as canddats fr evaluation. Exhibit 2 
presents the thee candidate corde and thee characterises 











‘oredor—Deseiption Bus Routes an Condor Weekday Number af 
ally Signal 
Rideshis* Intersections 

Brookline Kenmore «8 19,07,60,65,CTR,andCT3 KTM 10 140 

Avenue Square 

(longwood Routes 

‘Medical Ares) 

Washington Forest hilsto 30,38, 54, 35,36 37,40,50,and 200877 12s 

(Roslindale) Square 

Broadway Dorchester 5,910 78s oa 

(South suestto 

Boston) Farragut od 





‘Tata fr a roves nt segment ef] frm MTA Be Book 2010 
‘ter aseussions withthe Massachusetts Bay Transporation Authority (MBIA), the Washington Stretcotidor 
‘aoe selected and per the MBTA's cuggerton, extended to Belgrade Avenue and Centre test (to Lagrange 
Stret). By lengthening the corridor we can ineease impact along the hee routs that fun along the ful 
length of the extended corridar. Data was requested from and provided bythe MBTA, ncludng 

+ Automated passenger count (APC) 


+ Automated Vehicle Location (Av) 


Existing Conditions 


‘The Washington Street, Belgrade Avenue and Cente Sveet 
(wae) corridor is located approximately five mies southwest 
‘of North Station {se Exhibit). The northern terminus ofthe 
‘rigors Foret Hille stato andthe bu outs along the 
Study condor generally acts feeder service to Forest Hil 
“he sty corr doesnot include key bus route and the 
‘uunk along Washington Steet serves over 20,000 weekday 
daly riders, The three routs that run span the fullangth of 
‘the WAC condor arethe 35,36 and 37 routs. 
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Icome and English solation 
populations as shown in Exh 


[bls Environmental ute ees AjcentaStaly Crider 





Corridor Characteristics 


‘The contidor ie adjacent ta a mic of land uses and thal charactartcs var along each scion. n summary, 
there re several known challengesin working withthe selected study cordor Inluing 


“+ Providing bus pry measures hat signifianty improve bus Wave tine but donot signet 
compcomise community need eg. onstret parking) 


“+ Work with ied sght-of-nay 
+ Compete wih ther oudway needs 





Tae: Meh 382008 ry 


‘The flowing sections provide a genera deseripton of covidreharactaises. 


Washington Steet 
‘The Washington Stretcotidor extends between Fores ills and Rotlndae Square. Ronde Square andthe 
area adjacent to Fores lle are etal and commercial wha the ates betwsen the fw nadesis gly mut 
“aly siden buldngs with local etal and serie stoves. There one vavellane in each tection. On 
stret parking anda bey ae unalog the fl ength of Washington Steet on each side ofthe street within 
the study area 

Transit Service Chracterite [big Washington Stree, Nese Fors il 





ands sia 


4+ Binbound, 9 outbound bus stops 


1+ Average bus speeds between 4 and 
25MPH (speeds are slower at 
‘western end of come) 


+ rate signals, don Boston 
‘Transponatin Department Cental 
Tate conta yen 


‘ehbie? Tpieal Wachigton Steet Cam Secon 








Belgrade avenue ei elade venue 
Selgrade Avenue runs betwoen Rosindsle 
Square and Centre sweet within the study 
andor The area typi mata 
‘esi wit some uma lca tal and 
‘ommercal ues inthis corridor. There ane 
travel lane in each drcton. On-trest 
faring and bel ane rn along the length 
of Belgrade Avenue 
+ Binbound, 9 outbound bus soos 
Average bus speeds between 20 an 
25MPH (siowest speeds nea West 
faxbuy Parkway) 


Stra signa none on 87D Central System 
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‘The Centre set corridor wihin the study coedor extends between Belgrade Avenue and Lagrange street. 
‘The areas largely cormmecial There are two travel lanes in each deco, On-tveet parking rune along the 
fullangth of Centre street on each de ofthe sree within the study coridr, Tere are na ieee anes, 
Thana Service Chracterite ‘ani 10 Centr Steet Conor 
+ inbound, ¢ Outbound bus stops 
Average bus speeds between 24 and 
1EMPH (slowest speeds neat 
Intersection of Centre and alga) 
+ traf signals, ne on 810 Cental 
sistem 








Analysis and Bus Priority Measure Selection 
Using data provide by the MBTA, an anal was performed to determine general hat pos through the study 
Corridor. Using the AVL data povided bythe MBTA, the average vehicle spees between stops was alelated 
Sd used review the locations where the lowest speeds acu hotspots). same af the results of hs 
Sais presented in Exh. 
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bi 12Caeted Average Speeds (out 6 nba Moning Pea 


“Temes | Bera ve [Wasingten 8 


SF 


Late bff Meee 
LOL oa Ll iid 


“yf SEE an 
f - 


‘As shown, the lowest average speed ocuts in Rstndle Square. Centre iret speeds ae rlately steady 
lal Belgrade Ave speeds fluctuate throughout he coder. It should be dated that he speeds presented in 
‘he analy seem relatively igh based on observations nthe cedar (ths coraborated by the MTA} 
however, the results presented appea to represent the elathe aiflerences between speeds along the condo. 
For example, the lowest speeds tough the coor ae observed tvaugh Roslindale Square and there are 
stvetzhes of Belgrade Avenue where abs can ave at higher speeds than in other locations along the cortide. 
‘Asuch, we usa ths type of data to determin the relative hot spats through the crridor. 

‘APC data was used to determine bus stops that are eandidates for consolidation and to understand the 


‘harateristes of bus loads. A representative chat showing the lnadlg profile of the Route 36 bus though the 
Study covdars resented n Exh 13 

















‘ahi 1 Losing Profle Route 36 inound Morning eat} 





Ganyest | Bobawe me | Westiraorst 
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Potential improvements considered for he plan ate presented below in Exit 14 shouldbe note that bus 
lanes were cnsiered though ths corridor however deemed infeasbie ue othe contained ight ay and 
renaway capacity needs Adtiona formation on these bus pity measures presented inthe Phase A 
‘report his sty 








Bus Party Mere Canara ee 
Bus Stop Modieatons 
‘Consobdation/Eliination + shortens tip times 
improves reality 
Nei /Farside tops 1 Use fare stops a all SP-enabled 


“+ Use near side stops at intersections wth 
high volumes of erosetrafi and no TSP) 





‘us Curb Extersons Improve bus operations 
enhances custome experience 
‘Tt Signal Treatments 
‘rast Signal Port (5°) ‘+ Canprovide bus with estended/savanced 
ween 
1 tmplemented only at central computer 
controled interactions 
us Advance Signal “+ Les complex implement than TSP 
1+ Provides dediated phasefortusin 
vance of regular teat 
‘us tanes/Queue lumps 
Queue tame “+ Enable bus to bypass quewes at 
“+ Mil npac ta wate 
‘perations/parking 
‘ther Improvements 
us Reroutes : 
‘Boarding Changes + Implement all door boarding i improve 





‘The bus panty improvement election process, presented in xb 1, desibes the process and data inputs 
sed te determine potential bus proites. 
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‘2sed on the process outline in Exhibit 15, the bs pear reatments the flowing bus pir measures were 


i 
| - 


bul 














selected for the corridors sted below: 
Washington Steet 


us stop consolidations 
‘queue lumps 

Tate signal Ponty 

Potential Bus anes 

improvements at Forest Hil Station 
Aerout along South Street 


Belgrade Avenue 


us stop consolidations 
‘Change rom near far-sde at Walworth street 
Potential bus e-zoute 


centre seat 


‘Busstop improvements 
tnsalfimprove bus bulbs 
Conclidate elect bus stops 
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‘shibts 17,18 and 20 present the eaton ofthe bs priory Improvement along each section of cordo. 
‘er fed observations at Forest ils, ts suggested that the Forest Hil Upper Bus Tun Around sa good 
‘andiate for a fare ald zone. A ace pld zone a estricted area for aseenges who have alteady pad tele 
fare ether ata gate, turntle, or hada monthly tran pas. Afar paid zane alows for quick boarding of 
buses sine passengers do no have to queue to pay the fare onboard. One sue with fate-pald zones 
enforcement. in some cases, fare-pld Zones are restricted teas sing gates and turnstiles Wo prevent fare 
ferason. nother cases, agencies uses pact of payment method and lw steep fines on those who ate found 
te have not pid ther fare 








Nu 








Paes 












































N 








ory 


ON 











Tein souerpy ng 





=n) 









































uaj1d 9 Bunn0s euBL0 
punegu anu anuay 

usr a © we PUE Aen 
Une 54 18101199 GEIS 
eons a3 40 es anus 

109.0 fanuany ape Go 0 
sua) wos) pabuespun wes 
BL aims 9 0s) 
premccstrny 

jossusen seayvou aor paw 9 
Sap re aouany pesipg JovoR>esr=} 
awe ot eimai oa PROM Kee 
‘angio 1994 pu anuany 290.898 
redarssng a worpau punosine 
nua awe nape Weis 
























yale asa 6 YP 




















7H 








any 








ON 





7 








[ails ue 





‘dun ana 











eH 











20 


suey 
Er 








sos @ 














‘ate Marche 28 cry 
Projet a= 1205000 


‘Model Development 
\is developed mathematical moe! based on calelated existing bus runing ime values derived rom APC 
or AV data provided bythe MBTA and on Unesaing factors or ath proposed improvement sed on 
‘esearch conducted during hare Af projet or the purposes ofthis eerc, he running ties for Route 
36 wl serv 95 a pron forthe etre odor. 

‘vee modes were develope for wo tine pete representing the ta movements daring pak periods of 
In operations Te tvee models dept tne schema desig cages eprezerting ives depot of bs 
Improvements within the cordoned, moderate and maorimproverent. The schemate design and 
specie mproverent within each prcage wee eed with ABC prior o development ofthe model. The 
followings presens the thee models, teers analy periods and dedtion ofan for those 
respective periods 





ited improvements — 
1 Requie minimal apt 
Improvements Major 


Implemented with minimal 
costand delay Maderate [GLEN aco 


Periods and direction Jumps Extensions Signal 






AM Peak Hour —inbound a 5 
direction Limited ? 
+ patPeak Hour outbound 
Airecton 
Moderate improvements 


Regul some capital improvements 
‘Implemented ina shore-medum time-frame 


‘Include ll of the changes inthe ow category, a wel as queue jumps and carb extensions, and 
vance sal 


Periods anddrecton 
1AM Peak Hour — Inbound diction 
4 PatPeak Hour outbound direction 
Major improvements 
‘= Relativeiyhigh aptal cost 
1 May require some policy ateations o dona inter-agency coordination 
Includes albus ptorty treatments 
Periods and direction 
AM Peak Hou —Inbound dvcton 
1 PMPeak Hour —outbound direction 
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existing Conlitons: 
«ating stop-o-top running tines and dll ies thoughout the corridor were based on MBTA provided datz 
nd estate travel times. fusing travel tes were developed based ona sight line factoring of the 
published sheduled running te and the dstance between stops. 


Future Conditions: 


Future condtions are bated on a five-year autiok on bus atv within the condor. Future conditions analyse 
Incuded a growth acto” of one percent per year increase frie yeas navel tie duet increased 
‘ondway rat and congestion, nceasedboatdings and alightgs, and ther factors that may contribute to 
Increased ave time. A“no-bul” contin analyze, without any application of bus proity measures. 
“me saving factors ware developed for si separate types of improvements (Changes othe umber of bus 
stops (bus Stop consolidation), bus top canigratio alterations [earide vs fase curb extensions), queue 
Jumps, TS#/sgnal alterations, bus rerouting and boardng/aighting coniguation changes). These factors were 
based on published iterate, wherever possible. there were no actors avaiable that Would be apoliabeto 
this order, profesional judgment were we to develop them. 

‘The te saving factors were used to caleulate changes in running tne fr the covidr, using a subtractive 
approach 


Passenger Minute Savings 


Using he maxanum loads per out athe coridor, the ine savings were used ta develop 2 metric the 
umber of passenger minutes saved, This metre useful in conveying to the publ the cumulative impact of 
‘the proposed improvement 


‘Travel Te Reduction Assumptions 
‘The mode was bit upon the rave te savigs per applied bus port provement presented in Ext 22. 





‘us Priority mprovement’ Travel ime Savings Source/Notee 





1s 02000 ‘Assume no savings, elablty oly 
‘Queue Jumps 9030 RT Pretvoners Guide TER, P40 

Sus Advance Sigal 0.9030, 

‘ub extension gos {BRT Practvoners Guide TER, P13 

fusStop Consolidation 0.9015 Si o curb esterson pullin plo savings only 
Modeling Results 


‘The modeling rests based on ening runing tines o-bull condition wth applied growth factor without 
Impeovernents ands build condition wth applied growth facto and thee Improvement packages. Exhibit 23 
and Eble 24 present the cunning ie and travel ime ans, respectively forthe bound maming pak 
Devod. ahist 25 and ah 26 present the unning te and ave time savings, respecte, forthe 
utbound evening peak period. 
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JeulTach Time 15351023 SSA 13201320 
(Percent blow Mo Bul) fy) 708) 


‘shown in Ehbit 23, the no-buld canto incest the travel ime by aproximatly 50 seconds ovr the 
‘tng running te between Lagrange Steet nd Free il, Te Lined package reduces the travel time by 
‘percent compared tothe no-buld condition The Maderate and Major Improvement packages decrease the 
"wave ue by 2 minutes (a9 percent) when compared to the ne-bulé conditions. 


























‘es suite ‘aii 
Saved ptip= Sava p= 
ni a a 
H oan Total Time. a 
1 eet 
Toe | as 
Bow - 


9 opt a8 wae 





shares muetson woth as eae HHT ea te oye) 
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‘xhibit24 shows that allo he travel time saungs nthe United improvement package tothe 
consoldation of bus stops. The vavel me saigsis twice as much forthe moderate and mar iprovement 
packages compared othe Limited improvement paclage. The maderate and major improvement package offer 
{he same treatments inthe inbound dvectn. A such, these packages result inthe same wavel te aking. 








oa Tave Time 64 TB TS t620 150 
(Pereentbeow to Bula) em) wy 5m) 





“shit shows thatthe ited improvement pacage decreases the runing tine by 2 percent compared to 
‘the no-buld condition but doesnot bing the vavel me backo easing condtans. The moderate ana major 
Imgcoverent packages reduce wave ime by & percent and 15 percent respectively compared tothe no-buld 
andlon. As shown i Exhibit 26, the adonal me soins due to bus rerouting and off boar fare 
sayment at Fees Hl Staton, 
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oe ste 
sotaarar tips 
Z 
i ‘Savings per Trip = 
baa ie 
se 
i ‘Savings per Trip = 





shite presents chart which 
depicts the degre of secondary ibit2? 
Impact based on levels of travel 

time reduction. "The results of 
the model show travel tine 
suing range af jst under ane 
‘minute to approximately thee 
‘minutes. ASsuch, implementing 
these improvement packages 
‘would most ily yield 
paseanger time saving nd 
Increased elablity- Exh 25 
resents the toa dail travel 
tine savings fr passengers on 
tes 35, 36, and 37. This 
(ale was calculating the 
cumulative ink passenger load 
‘mulped by the time savings 
‘on that ink 









Doprees of Secondesy import 


As gag at 
‘nia eros 


Source: TCRP Report 20 
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‘Acshown in Exit 25, the limited improvement package yes a total of tree days worth of passenger travel 
time savings whe the major Improvement pacage can patently save approximately one week af passenger 


‘saul time avngs everyday 


Cost-Effectiveness Calculation 


A costtfecveness analy was completed to comare each ofthe improvernent packages with one anther 
Sind agaist previous Federal Transit Ageney (FTA) eri. Ava ule of thumb, coet per hour saved under $20 
|S considered “good” by FTA standards based on prevous ew starts costffecvenes ite. Cost 

effecivenes calculated based on the estimated capa ost ofthe mproverent package and the estimated 


passenger hour savings fo each package 


Major apa cast 
Daly Ph saved 
Annualzaton Factor 


$0000 


252 day/yeae 


40968 hours 


__E contperhoursaved itso) $72 


Moderate A Capital Cost 


Dally Par Saved 
Anmualzation Factor 
‘Annual Pb Saved 


sz 
129 hours 

252 day/year 
32508hous 


ost per hour saved [t 





Capital Cost 
‘Annualzatn Factor 
‘Annual PAK Saad 


513.38 
$25,000, 
2a haus 
252 dayvear 


Cost perhoursaved (E=A/0) 


620 


‘As shownin ahbi28, each 
Improvement package canbe considered 
oseffactive based on F1Acrkera the 
lites improvement package the most 
cost ffatve, 
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Conclusions 


‘Thiemernarandum provides an overview ofthe ret fram Phase Bf the Botton Suface Tranegrtation 
(Optimization Plot study, The WBC cord wae selected ing a uique ce of selection enters including 
‘hooting astudy condor that ncudes mul utes in order to provide benefits and improved avel ue on 
several routes, 

‘The evaluation of several improvement pachages, introducing several groupings of bus priony measures tothe 
coor, demonstrated tat the traduction of bus pronty measures cost effective and hat the potential of 
roving bus passengers between 30 19 percent rave me savings in the morning peak inbound etection 
Sand 2115 percent wave ime savings inthe evening peak outbound ection, 

‘84s pity measures also have the capably f improving the character facade. Introduction of ub 
extensions provides addtional space to nstal bus shelters, benches, and ater amenities fr passengers 
‘Addtonal, they move wating passengers off ofthe sidewalk, providing adationl room for pedestrians 
‘overall this study, along with the MBTA Key Bus Routes Program, demonstrates that bus privity measures hive 
benefits within Soston's urban context. Whe fll RT 5)tems have the potent to transform the character of 
coridors, mprove rave times, incense ders, and increase economic development inthe area, gold 
Standard BR systems arena lays practical feasible nal contents. Bus priohty measures can imgrove 
‘ela forcstomers and operators thou the same fancia orpoiesl barr of ful sale BRT systems 


Next Steps 


‘The flowing ar sels of rcommended next steps to contoue the pursuit f bus pity measures or the 
Wa condor. 


+ Engage community and present draft conceptual design 
‘> Vet suggested improvernente/eachagesnpuble process 

+ Revise conceptual design and work with META to develop plot program 

1+ etermine capital cst f improvement 

+ Workwith MTA te determine pssbe pit funding mechanisms) 

4 Pursue funding fr improvements 


A Better City 
23 Broad Steet Suite 300, Boston, MA o2t0g 
Taker som Gayo Pax exrsom 236 
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